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(54) INK JET RECORDING HEAD CARTRIDGE AND INK JET RECORDER 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide highly reliable ink jet recording 
head cartridge and ink jet recorder having a simple structure. 
SOLUTION: Since an individual channel 32 provided with an ink ejection 
opening 30 and a rectangular ink supply chamber 44 are interconnected 
directly, a bubble large enough to cause defective print does not float in 
the ink supply chamber 44 to choke the individual channel 32. Warmed 
ink in the ink supply chamber 44 moves into an upper ink tank chamber 
42 by convection to grow a previously encapsulated air mass 48 thus 
preventing growth of a bubble in the ink supply chamber 44. Since a 
large cross-sectional area is ensured for the ink supply chamber 44, 
oscillation of meniscus at the ink ejection opening 30 is prevented from 
being amplified by pressure oscillation due to ink ejection thus 
preventing defective ejection. A highly reliable print can thereby be 
ensured through a simple arrangement. 
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Concise explanation of the relevance with respect to 
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A . Relevance to the Above-identified Document 



The following are passages related to all c 1 aims of the 
present invention. 



B . Translation of the Relevant Passages of the Document 



See the attached English Abstract. 
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= 10 5 0 











30000 tfcRl^UTtlSS^RI 


300 tk 



[0 0 9 4] r©i HlWli^S' K#— h y 
<Offi^##l^(C*)-LT3^<7)Pp^Srffo-tt«?a 

[0 0 9 5] -?5\ Jt«WC»3 0 OtkeS-Cfil^te 

[0 0 9 6] rto«UBSr±ifi© (5) AKHfiSrJf AbT 
«Bi-*. Will PP^*S1 0 0%W#^T*fctvH 

nmmv>4 > 9 4 v=q/s = 2 

6 (mm 3 / sec) / 3 0 0 (mm 2 ) = 0 . 0 8 7m 
m/secifct), Jt«W<B-f >*WBrt©>f >*«DiI 
iW=Q/S = 26 (mm 3 /sec)/0. 8 (m 
m 2 ) =3 3mm/sect45, LT^-PP^ 
fc*srt*>f ^SfEiSSrJfci!), ^WfiSS: (5) SIclfAL 

[0 09 7] fc/^U KRe<100t451^l: 
«\ (5) SlCCd=24/ReX (1X0. 15XR 
e 0.687) ©*&jE«rA*l/C*|-*bfc. 

[0 0 9 8] B5A^> HJfe^J-efi, fP^**S5%~l 
0 0 %<D«SH<D«ftjg^*JV>T, ft^T-tffS 1 7 ,x mg 

[0 0 9 9] rtUcStbT, JttfcW^^TIi, -Y ^ 
»ftjt^3tv^fcfelc Pp1=*75S 5%~ 1 0 0%<Di5H<£>»ft 
jitCjo^T, 76jim~4 3 0Mmt^9^MS^ 
-Y KKifch/ii/VCb* 5. 

[0 10 0] — ^teffl^R&SrdiibSStf&iM'X 

w»«T?j*8 oodpi ffcsri^p)^ ps-rs 

Np=2 5400(i m/ 800 = 31. 7 5^mi* 
6 2. 5 /zm&LLi:^? - k\Ztj:Z> 0 



[0 10 1] bfc/^oT. HJS^JTttfn^fCjfeJjpP, 

^C*V^t>©i:#*.b*b5 0 — 2f % ittfcW T-146 2. 5 
■fBl^ttSr»^U-CU*5fc«>, 3 0 0*fcSST*«JS 
[0 10 2] ^<D£ HJfe^lt?f4> -Yy^«i4 

Sif&/5S#^lcJ:oT^Ji-r5J: 5fc«^LTV^5. bfc 

(JB2©flU8) *-hyyi;i40|l20fffflli, -Y > 
</>T>*flS£Kfc<>-a@8iJ8ft8&3 2^v(D>f >^W^^F 

[0103] @6<3*ig^i-?)fcfcic, *-hy S ' 

^14T'f4, Y y ^> Mi 4 4 [*3 $ tf 

2 -e jujs icj^fi-r § 4 5 Kasttf* b/t 

[0 10 4] — jRWtC, ^«f^b«fW1--5mfrtt> 

[0105] trx-, h y yVi 4tit tn#^Fi- 
-( y ^ Mi4 4 rtci< Liv J: ? 
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IS 

^4 2(C(±, lmm3fil±©«j9|S:^ri-5ffi«»4 8£ 
SALT^S. LfciioT, f^t&ft^f^ftoTiafiLh 
#L/c-f^^«, titict'f 2\Z.M 

9, ^*#*&£4 4rtT<D*fc»£:fc±trt**«:*W8l 
[0 10 6] ft}b\ ^J&WASJtSTV^ffljMlCSfll 

[0 10 7] *»Wtt, «»<0**affSrflHM-r 

[0 10 8] — JlStc 4 P"9©SH&<03B£ 

ioT«H2S«*s*- h y y^l 4*ttWt-f-.5»tt«rj8 

[0109] h y -y 5* 1 4 12, -< l/tmi&W- 22\Z 
KSV^mm (t>L<l4PPO) SM£/BU ^Kfy 
/2 0 t4>*mffem4 4£itihLTV^9iM4->— /WgB 
#4 6(c:f4, ^y ^^-W^(D3i7^ h^-^SffllT 

v*s. a»ort 

^ISEEfct 1 0 0 0 PaSSt»'M©T\ ^fflBB^ 
[0 110] Lfc#oT, *— h y y v?l 4^*3lt5* 



iff 

<^7)5T'T<S<, £*U±, 0 9K^-f<fc?(;r, ftiSOf-W 
«*tf*o»»fle©H«i»SH 9 Jc^i-J; 5 ft 
B8«fcfto-CV^fcft-C*>S. LfcTjSoT, >f 
^4 4rtt?^^Lfc^?S^f(]^lhtC±oTSU 5 -rv^ 

> f J: 5fc*ft©J*ftfcffl»Lft< T»4ft<bft 

T©W*m <t o TUB 

^^+icw^«?-rs^#sr*J6fc. ft*, ^yy-ms-g. 

, 4 4©rt$gHJ3 0 0 0mm3iLTV^ o Jfc, *- 
h!» 4 ©ffiffl 18*689 («T, *U*B£v*3) WW > 

??yy-m.4 2\z.isrt z>&&ytm<D^ mms.4 oo 
■cs^-efcofco #/y >- h^a^«n» 

[0 112] A4t-fX (2 1 OmmX 3 0 0m 

m) ff)mm.K. 8 0 0 dpi XWZ-m 5%<0%l<¥Zft<3 

■tzmat. (offi&mti, 5 p i x 

8 0 0 X8 0 0 X (2 1 0/2 5. 4 X 3 00/2 5. 

> 4) X0. 0 5 = 16mm 3 iEitofc'i ) i!)t-fe5 0 

[0113] -m<D7V >hi?a7ticW:k, -<>9\ 

[0 1 14] 
[H2] 





ttfg mm 3 


mm 3 


mm 3 (tJJ#}B#1 ~10mm 3 ) 


lOOftx 300^3^ 


1600 


0 


3100 


200«tx 150^3^ 


3200 


0 


3200 


400&X 75S?3^ 


6400 


50 


3010 


500ft x 60 


8000 


400 


2500 


1000tfcx30S?3^ 


16000 


1000 


1980 


3000& x 10v3^ 


48000 


2000 


1000 



[0 115] -f ^ifi2 SXcDS^TT^ 0 

tgII:/ioTi5t), EP3=<£K:5 0*C~5 5ttftS 



&^>^*^7c>9roWttJ^*^Eafc5i:, 7 5 mm 
3 (fftti^^t) /1 0 0 0mm3 (f%^^?m tt£ 
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[0 116] k^*^?>, 4 >?mm^4 4(D®m 

(3 0 0 0mm3.) PtW*g;*Ttt, ^a^ 

[0 117] 'f^Mi44©tit-l'y^? 
^<7^4 2 \£&tt?>$}M'0'f>*®fa (4 0 0 0m 
m3) tcofq (7 0 0 0mm3) gS^P,^ ^^tttii^i 

[0 118] Lfciiot, lo<DPp^v ; 3'7'4 3 l-'l'^^ 

mmt &&WM(D'<>?i£ft®m(VfU (7 0 0 0m 

m3) <t (J VhStttUi, 4>?mifeMft4 4X\Zb A/ 20 

SflX, SStiffi'fyi'^y^i4 2CD^,±&4 8<D^. 

[0119] rroi 5#£nH,[-g-3^-c, 
htm%im 1 0 T'tt, El 7 K^i" J: 5 ft^i&f§£l»lh$ij 
SWiotV^. 1116. 13 7|:/Tt7o- h£ 

[0120] ^ y y-mm^m 1 o ornmu m so 

iBSi? >"0-R: £ o T-Y V ^ 0M&£ 4 4 O-Y ^ 9 US. Srtft 
WUTV^ 2 0 2) 0 

[0 12 1] SW&K^y > Mf^A^ftSi, « 

[0122] fcj&fflfln^/i'-T-j'-ctt, v nt# 

<OAAC<totftf'1'y^«^4 4rt©Y>^fi^ 
StflSTTC (#!Q67§aiRTN4T=2 5*C) J^Ti&o 

[0123] JtkmM.&*mfem.8iTX:siT\zti:z> % ™ 

*&* J ?-3 6«rJMBii-5r£K:.fcoT, •(^H:H1P30 
4) o 

[0 12 4] Pp3=Bfi#?i PWKl, Y V y'Jl 4$r« 

f&.-tz±X(D4 yfBtmn 3 o*^attti^^7tPP ! T : Ks' 

[0 12 5] 0^ BJ^Ky hfcPttJfeKy h&N& 
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ttTtt, r cofg^ K y h tNIl K n 

5: t icX-^X^ >-9m^4 4MV^^^i42 

[0 12 6] E^Ks/ hfbWMgK? h*NJ:0fc/h3 
vMt*fcttS*a***TUfc*»*»L (^r^3 1 

t^/v-f y*^7 utsy^f y ^ «i 4 4 oy 
[0127] i^ay^mrvx^^^m^at, 

[0 1 2 8] Ep^Kjy HfcWRJfeKy h*N«r±Hlofc 
^a-tcfi, -fy^«S44©^fy^fflii«i!ias 

fflh-rS {X'rVy'Z 12, 314) 0 mtt, Y^ 

«t4 4©sit^y^^y^t4 2©lft«ois 

ft bifl#-C L4v\ PP^ffit^tdff (±1 Ufc«W&^»*.4 
<*■& (W»«Pb*<**) fc«>-^ih-f ?>i>(oxh 

T^*5iitJ:ot, -Y^^#t*&^4 4F fe 9T**ftHLfc 
$W&«r>f v*ffl&©teTfcJ:oTfcS*#$-B\ -Y ^ 
ft^4 4rtl^M@ (38£) t5i ttrESihi-5 

[0129] ^^«si4 4^©-Y 

TPP^^SML (^75-/304) , 9tKy htt^ 

yrLTf?tJ?*^v b&fflife'rz ( (^fy^3 0 
6) 0 £*Ui> -O'tJ'iaS^^SST'CeATir^oTt 

[0130] z\cox o\z.^"¥Wi^un-r^£. t (cj;o 

lc«to-Cfc*faiUfcSif&^S^»*-f{c^;ftb, 'f^^ 

§r «j (f 6 r. i *ffli$y T* # 5 . 
[0 13 1] ^HJfe^T-fi, ■O^ntmUAM 

Y^«i4 4fflMt-f^^^l4 2©gS4^ 

(jB 3 <D\fm) *-hy5"^14©l3 ©fpffltt, -< > 

[0132] Hi otd^-TJ: 5m, -Y^^PtW^ioT 
tB M^Ml4 4©ffMI) icfco-Ciiit^ 
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[0133] ^y^^^^xMMrofiill -f 

[0134] v^p±m^{c^c^-r>-^w^4 4^ 

W/E^/W* £ E (t) Pftr*3?Lfci: #i±^i- 

«l«,3pfflE]Sg£II] 1 2 Id^-To - - T% WJSSSS 3 2 © * io 

(L1+L2) d2p/d t 2 + (R1+R2) 
) =E (t) - (7) 

rro»*8S^»< ^tx\ ^y^Mt4 4rt«|gE 

[0 13 7] ^-^etta^a^icifetjai^ttscii:^ 
4^^m^4 4ftt;:$g£i-3RtfcBi£±5ff;^.'w 
*E (t) -r^^PfWtCtoTgt^^n-So 

[oi3 8] *&mm.wi?k<r>w®Lk-\,T. ^sp^a^l 
tcmfj^^R (t> (DimgcfrihiDm&MWjm.b— a 

[0 13 9] *7c^s (cftSSffiia) 

(R 1 +R2) 2 X (C1+C2) ^ 4 X 

*^7c-rrtT% ^^^attam<D^ ^^^m-Mx^ti 

(t) &{tffl£it-CW>^{>tji6^4 4 cDJE^tijtfSJf 

[0 14 2] ifc^J»J;5^#^^<!:ofc:#-g-icj±, 
V^lf&l 1 8<7>grpSas^/h^V>fci6, L 2 rofifriS* 

(8) &%mtz.irz kt>x'Z-?mt)&mi>m 

I c J; o T * -t ~y V V ;* C 2 £ if £ -tf: 5 r £ lei o T 
t3 4 le^tt7c^Sr©Jfflli-S e: £ 7)SfflHT*PP^t(j^(e 

[0 14 3] rtvtc*rLTlli£^f±. *-H)?i^l4 
O&xE-f 5^fc£rl§8fiLTR 1 . R2, LI. L2, C 

i. c2co#<it^ (8) TZ&mtz-rz o izmn-rz r t 

izX-oXZ-hV yi?l 4&ffi)$.i-ZZ.t\a:<9. t'(D 

-et, mm&vmi'^w.m^-y k#- h y yj? 1 4 t-rs 
[0144] ^^^m^4 4<Dmmm^mM 



20 

♦ Sft&ffiin : R 1. ^V^etWP 30©-fy^^^*^ 
#ffi»eiSdr-y/-?v-^->^ : C 1 , m&m&3 2<D^f-T 

LI. <i>9®£&A 4 WMSSffifet : R 2 x 
Jl'?mj& , M4 4CD*^s*i/?>X : C 2, 
t44©-ft-^^ : L2t L7tfcfi0t?fc5 o 
[0 13 5] i^irt, «c#H^S»;fril5S;te. -TV? 

[0 13 6] 



d P/d t +P/ (C1+C2 



C = (R1XR2) /2X { (C1+C2) / (L1 + 
L2) ]l/2 

£ LfcJKfc:. fi«X» 1/I2XCX (1-C 2 ) 1/2 ] 

m&xmm&tizzkicte^xvti ?<, 
[0140] ^(omm^mm^x^x. &&m<om»^ 

(100%-i£Bm **>6«»i-e*t)igb^bfc# 
[0 14 1] |Qt«fc*sv^-CH:, (7) S;©!|#tt2fS3; 



(L 1 +L 2) ••• (8) 

[0 14 5] t^ZX\ fflSiJ«Krt©«KR 1 tt, R'ff 
Rl=8X^Xtl/ (ur^) 

T-fo^^-ltSo ret?> ^ . t 1 :fl8U 

-T >-y-<§®(D&tn.R 2 f>|p|« (1 : -r^^«K©*$) 

[oi4 6] — mj&fcx*&>zmi&&W'( i/? m&m. 

[0 14 7] fiSJaEKrtWW-^— ^V^.L ll±, 
^Sr P3 ififfil-T S r i fc J; o T , 
Ll=pX t 1/ (itr2) 

<ZM >^ fg&Wf -7— ^VXL 2"bl^«T-fc^) (H4# 



[0148] mtfrxtbznmmn-i^v-mi&M 

4 2<0^{i— ?l/XL 214, 
L 2 = p X t 2/S 

s : ^y^m^oymmmx'h^ mi \ &m . 

[0 14 9] ^fc, -Y^i?^li<DJr^^v'^>'^C2 
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22 



C2=V/ (p XC2) 

[0150] — >r ^^p±wpc7)-r 

c 1 = d V/PC 



*3 C fcJS, $«APCI1 
P C= 2 y c o s 0 / r 

-e*>e>fc**o 7 ^v^sbk^ 0 : eta 

[0151] 
• [*3] 



3£» 








R2 


2.55 xio 3 


1.38 XIO 9 


Pa- sec. /m 3 ] 


R1 


1.12X10" 


1.12x10" 


Pa-aec. /m 3 


L2 


3.67x10 4 


2.34 xio 7 


kg/m 4 


L1 


1.05x10 6 


1.05X10 6 


kg/m 4 


C2 


1.21 x 10~ ,s 


5.20 x 10" 18 


mVPa 


C1 


1.94X10-" 


1.94 x 10"" 


mVPa 


// (MB) 


201 x 10" 3 


2.01 x 10- 3 


Pa -sec. 




1.00 x10" 3 


1.00X10" 3 


Pa- sec. 



[0 15 2] W^WWcm^^tc, 7 4^"<T<D 

mi 3 ■*-/**?*>, Bat^y k©^«— 

(93^ 1 0 0 %) SrfrV \ x Ky h gftetlti Lfc x 

(2xx) t-fsai*/^— ^t»*>». 1 

[0 15 3] ^<D7-f >^T©x Ks* h * 1 2 0*^ 



[0 15 4] ft:jb\ S^SttftFli, F = [l/ (2 
«) ]X[1/ (LC) ]l/2t?^fef>n5ffiT*foS = 
> [0155] 
[*4] 





HJ6W 




(R1+R2)2x(C1+C2) 
-4x (L1+L2) 


1.32 X10 7 


-9.53 X10 7 




2.01 


0.159 






3.1 8fg 


f3^$i£b& Hz 


4072 


2282 




20kHzff^-(?1 ~20dots^-< 


20kHz W^1?4~ 5dots^-<> 



[0 15 6] me><05^md»P>, JfctfcWc^Ttt:, 
(Rl+R2)2x (C1+C2) -4X (LI+L 

2) <0i/£otfc^ KTfeS-tdSfc 
fttl$:£^oA;'J (2 0kHzT-4~5 Ky h«7^^-< 



tl©3. 1 8ffif«-'b*oTL* 5 (@14#I) . 

[0157] r©* iftmmvtmcfxzt, mmm&3 
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[0 1 5 8] r*UC*tLT. SgJSflltt, (R1XR2) 
2X (C1+C2) -4X (L1+L2) >0t/icT 

[0 15 9] fcjfe, ttgjitf, ^ffl (#«) ^Fi-C 
[0 16 0] ja±©SBl~SB3©fMm*Mcfc#- h y 

[oi6i] i-fcb*,, «jw*«!fe©>f v'^ftsitis 

W v^stttiq 3 o «B»J^8S3 2) ©liS£?>K:ov>T 
Sr^tiritf, «§ij«ft8§3 2A*±ttm<r>'(l'9mk 
^Bt(±JP3 0 (ffiS«SS3 2) iSSgflf*? L*V*fcV*3 

[0 16 2] C(DJ: ffi#^«^T-ffiW«C«^-C{f 

[0 16 3] **J, » 2 ©flMB-ettHLfc-f * 
^4 2CO£M9&'b. 7 4^9 4 0(Di:a5^WS-r^< b 
W£&Mk-r?>i:fflm\£t!:Z&. 4 >9 9^9^.4 21*3 
<0S«Sr#»b, <4>9 >9WGX&VL 
It 3 c t -c?rajBSr«¥»T So 

[0164] -#l£0 1 6 i^-To *— h V 

S/^50tt, -r>^^V^^4.2*S2«^i:^oTio 
(J, 7^/U*4 0t^LT-f^flt|&S4 4 ijttgiiil 

2-fy^i42Bt, ^1^^^^4 2 Ald-f^fc* 

[0 1 6 5 ] IT-TV >99>9 5 4I±, 2*cDfl:^roM 
#5ii»W5 6. 5 8 Sr^LT^ 1-0-^1^4 2Airil 

[0 16 6] JHy^S4 2AtS2>fy^i4 2B 
tf>T3$f4, »il8W6 0 (Ull 6 (B) CDE£Pfl6 
4 Id i o T *ii $ 4xT V ^ 0 

[0167] i©i pi-^^nsr t td<t 9. -O^ 

Sttti^Bfl^^ttT^l -C^i?^4 2A©^^iiif J 
*L5£, ^2'f>'i5'^4 2 B»MRgi56 2^P>^d5# 
A£;JV g>Hm$m5 2^"^S^ttTV^fc-Y>'^iS51ii 
g&#6 0©M6 4i>?,IHy^i4 2 AfigSA-f- 
2>o ^2-T>-^^4 2 BtDJKffii5aii^6 0CD^^6 
4©tflfTii5ot<5i > g>Hm&#5 2fahfgl 

-<^?m.4 2A\z.m.&-£m.i>mx£tiz>o ^<D®.mx-m 
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14^9M4 2A©-{ ^«?ffiasfiTb-CSf3&<t««rT 
[Hisis ty^y^?y^5 4ro/fy^i:IH^i 

4 2 A©a?SW*3iaMff 5 6, 5 8^ LTg&£*t.5„ 
[0168] r©J;5(il. ^^{>9 9>9 5 4F*J<7M 
>-^t. ^l-T>-^^4 2 ArttD£la£S&£-frSr £ 

t^tSo Lfc^oT. ^1-f >^^4 2 Ali^$ 
io [0 16 9] »W ><?^4 2 AfcR»*fc*ffltt 

[0 17 0] 

[IRK©***] *3SM©-f^^i?3iy MB«S«33j:tJf 
4 v 5 3i s/ MESAS' KJ& — h y •> v=T?(4, ± 

[0 17 1] a^^r^^tt^rtSrSlfc-rr t 
[0172] ^^>(c, -f^^itti&a©rt»a, »f®a<t 

[0 17 3] ^SrSfflt5^t 

30 nsfit^s 3, k*— h v y v&xvw i/?z?^yh mmm 

[mu ms^MiiJifiisw -*9*j=.y htm 

[i2] ^nwro-^js^ffii^S'T >9*j*y hmm 
§ss«D«tBsmt?fc5o 

[0 3] (A) tt*«W©-|6Ejt?gffllfcfiia^y K^y 
:/©jEffi«#ttH"C*>*K (B) (4WB{l!l^mT*fe 

So 

40 [04] Jt«t«fc«S-f MH^y K*— h 

[05] >f ^*3Si^y Kfc«EA-rS**»aiB:Si 

[06] m^j^o^^^^d-^^- hfj>5. 

[07] $t,m'®W<»7u—3''r—YX>$>Z> e 

[0 8] *<D®Si:^^^Wia#Sr7n-r^7 7r-fc 

So 

[09] Tk^ictJJt SMfSi^ -Y Xitf&Jiffl©??^ 
so [010] ^Snicffid^^^^sy HE«^y K#- 
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1 S y S ^ y Itej/J'Jt/lLiRj d_ 7 LflJ 125J \. txp cJ o 


[«*<DttW] 


L J. x J ' / t N, 37tj tj i^- ITT* 1 y y y y \ pUuPfv X 1 yv 


1 0 




i y y y v y i <y y t?s /I'P =g. v«y * j fx* c_ 'J x 7 rtl v J v. 'ev) 0 


1 4 






2 0 






2 2 






3 0 






3 2 


ABUSER 




3 5 




[mi 5] 3Klfc«o>f >'^f^*co«««IBt*t'H , x? 


4 0 






4 2 




[HI1 6] fa<t»(lsjr*?=.y YWM^y K# — h U 


4 4 


<<>y>mmm 




4 8 




[mu 




[02] 
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ims] [gii2] 




2O.O0O 1 1 » i ■ 1 

O 20 40 60 80 100 



[Ell 3] 




x dotfi *doU 
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[014] [015] 




(72)&wm mm *g® (72)^bj# mm m~ 

(72)igp^# {i2mw% mm t&s 

#^JH*fS*i&m*^2274#% *'±<0 #^lim«^i&rt7*®2274#^ *±-£n 

a2)&w% Km mm (72>%9i# mm ?s(k 

#JSJI|JRiS**lfi*SB274»« *±-tfo #$jl|JI!Ug««Tti*S*2274#i& S±-tfn 
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(18) 



(72) mmm m 

(72)|gP^# £0 «t 



02) mm mm «(t . 

#^H*«**rtT3|s:»2274#ift *±-t? 

#*JI|JW6*45rtJ#«2274#ift S±i? 

F 9 — J* (##) 2C056 EA15 EB15 EB30 EB49 EC67 

FA03 KB27 KC12 KC13 KC16 
KC21 KD02 

2C057 AF10 AF41 AF78 AG46 AG70 

AG72 AG77 AG80 AL14 AL24 
AL40 AM30 BA03 BA13 



